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REMARKS 

Claims 4, 13, and 55 are currently amended. Claims 1, 3, 5, 9-10, 12, 14, 16-17, 19^ 
24, 26-27, and 56-61 were previously presented, Claim 24 has been rejoined and is labeled 
previously presented above. Claims 2, 6-8, 1 1, 15, 18, 25, and 28-54 are canceled. 
Accordingly, claims 1, 3-5, 9-10, 12-14, 16-17, 1 9-24, 26-27, and 55-61 are pending . 
examination. 

Objection 

Claim 4 is amended to address the cited informalities. 

Rejection of Claims Under 35 USC §103(3) 

Claims 1, 3-5, 9, 10, 12-14, 16, 17, 19-24, 26, 27, and 55-61 are rejected under 35 
USC §103(a) as being obvious over U.S. Patent No. 5,606,077 (Lersch). 

Lersch Is Non-Analogous Prior Art 

In order €t to rely on a reference under 35 USC §103, it must be analogous prior art" 
See header of MPEP §2 14 1.0 1(a). Applicant submits that Lersch is non-analogous art 

MPEP §21 41 .01(a) provides a two-part test for determining whether a piece of prior 
art is analogous prior art. First, 'the reference must ... be in the field of the applicant's 
endeavor." MPEP §2141 .01(a) also cites Wang Laboratories, Inc. vs. Toshiba Corporation, 
993 F.2d 858, 26 U.S.P.Q. 2d 1767 (Fed. Cir„ 1993). Applicant's field of endeavor is 
batteries (see Background) while Lersch' s field of endeavor could be characterized as 
additives for dispersion paints or lacquers (see Abstract and C5, L51-52); or could be 
characterized as coatings for the surfaces of pigments and fillers (see Abstract and C5, 
L51-52); or as polymer synthesis (see Abstract and Title). In any of these cases, Lersch' s 
field of endeavor could NOT be characterized as batteries. As a result, Lersch fails the first 
part of the test. 

MPEP §2 14 1.0 1(a) sets forth the second part of the two-part inquiry when it states 
that if the reference is not in Applicant's field of endeavor, it must "be reasonably pertinent 
to the particular problem with which the inventor was concerned." Further, a "reference is 
reasonably pertinent if . . . it . . . logically would have commended itself to an inventor's 
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attention in considering his problem/ 1 See MPEP §2 14 1.0 1 (a) citing to Wang Laboratories 
Inc. v, Toshiba Corp., 993 F>2d 858, 26 USPQ2d 1767 (Fed. Cir. 1993). 

The '"particular problem" addressed by the claimed invention is easily identified from 
the Background of the specification. The last two sentences of the Background state the 
following: 

... polysi loxane based electrolytes typically have a low ionic conductivity that 
limits their use to applications that do not require high rate performance. As a 
result, there is a need for polysiloxane-based electrolytes with an increased ionic 
conductivity. 

As a result, the inventors are addressing the problem of low ionic conductivity in 
polysiloxane-based electrolytes. However, since Lersch does not even teach using the 
disclosed polysiloxanes in the electrolyte of an electrochemical device, Lersch does not 
suggest that Lersch's polysiloxanes would increase the ionic conductivity of such an 
electrolyte. As a result, the inventors would not have consulted Lersch in order to solve their 
problem. 

Because Lersch is both from a different field of endeavor and is not reasonably 
pertinent to the Applicant's problem, Lersch fails both parts of the MPEP §214L01(a) 
analogous ait test Because Lersch is not analogous prior art, Lersch is not available for use 
in a rejection of these claims under 35 USC § 1 03 and the rejections should be withdrawn. 

Lersch Does Not Teach of Suggest Every Element of the Claims 

There is nothing in Lersch that teaches or suggests including Lersch's polysiloxane in 
the electrolyte of an electrochemical device. The Office Action notes that Lersch states that 
the "siloxanes ... can also be used as new polymeric materials for optical and electronic 
applications," However, teaching that Lersch's polysiloxane can be used for "electronic 
applications" does not suggest using them in the electrolyte of an electrochemical device. 
For instance, even if the Applicant accepted that the claimed electrochemical device was an 
"electronic application" as cited in Lersch, this phrase still does not suggest that the 
polysiloxane be used in an electrolyte of the "electronic application." As a result, it cannot 
be argued that this phrase suggests including Lersch's polysiloxane in the electrolyte of an 
electrochemical device. For this reason alone, the pending claims are patentable over Lersch. 
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Further Prosecution 

For the purposes of further prosecution, the Applicant attaches copies or printouts of 
the following publicly available documents. At this time, the Applicant makes no 
representation regarding the contents of these documents. 

1 . "electrochemical," Webster* New World College Dictionary. 4th ed. 2006, pp 458. 

2. Definition of electrochemistry, first page printed from 
http://en.wildpedia.org/wiki/Electrochemical on March 20, 2008. 

3. First page printed from 
http://www.kmle.com/search.^ 
YES&DictAbbreviationAIl=YES^ 
ES on March 20, 2008. 

4. Zumdahl, Steven S., Chemistry, D.C. Heath and Company, 1986, pp. 715. 

5. "electronics." Vfebsters New World College Dictionary. 4th ed. 2006, pp 459w. 

6. Definition of electronic printed from http://dictionary.referencexoin/browse/electronic on 
March 20, 2008. 
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CONCLUSION 

The Examiner is encouraged to telephone the undersigned with any questions. 



Respectfully submitted, 




Travis Dodd 



Reg. No. 42,491 
Agent for Applicant(s) 

Quallion LLC 
P.O. Box 923127 
Sylmar.CA 91392-3127 
818-833-2003 ph 
818-833-2065 fax 
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Elggnoroj Aqultalne / electrojet 458 

Eleanor Of Aquiline 11227-1204: queen or France (1137-52) as 
the wife of Louis VII & Queen of £ngland t 1154-691 as the wife or 
Henry U 

EleaMc lele oi'jkj any, |L KlvttUCU*, after E/eo tVelial. oncient Gr 
colony in Italy | deeitfruiting or or mo ancient Greek school of phi- 
losophy which held %nn\ crue being ia singular and unchanging and 
ihni plurality, chanae, and motion are illusory: Pnrmentdes and 
Zeno were its best-known adherents — n. on Eleatie philosopher — 
Erest'i-dsnr i-ari iii'sm) n. 

El e-a-iar tel'S a'zar/ A. |LU£cJ Eieaiar < Gn.Ec* c Heb ctazar, lit.. 
God has helped] B/We Aaron's son and succtmot as high priest; 

Num. 20:28 

elec nbhrcv. 1 electric 2 elearical 3 electricity 

eJ e cam pane tel'i kam nan'i n. (ME rfrrtu rom/Mrto, altered * 
MLrnu/a campano * L mufo liltered by metathesis < Gr helvritun. 
prob. < Hcltni. daughter of Zeus J * ceimneaa •< CP/*JUUJf, f> C 'rt: £Cv 
cawJ>USj1 a tall, hairy European perennial plant i/ni#/n Ac/en rum* 
Of the composite family, having (lower head* with ninny lender, 
yellow rays: naturaiiied in the NE U.S. 

elect (e lekt'. !•> eo7. (ME < L e/rciuc . pp. of eU&re, to pick out. 
choose < t»-, out + leyen*, to pick, choose: ire UJUIC) 1 chosen; given 
preference 2 electBd but not yet installed In office: usually used in 
combination /the moyor«'«7/ 3 Theol. chosen by God Tor salvation 
and eternal life — n. a person who id elect — vt. 1 to select Tar some 
office by voting 2 to choose; select /we t leered 10 819&J 3 7flcof. to 
choose Tar eternal «olvotion: only in the passive, with Cod as the 
implied aubjeci — W. to make a choice: choose —The elect 1 per* 
sen* belonging w a specially privileged group 2 TheuJ. those cho- 
sen by Goo Tor salvation and eternal 1 jf> 

elect -able le lek'ia bal. i-i art. capable or being elected — elect*- 
abll'-rty n. 

election le lek'&hOn. t-t A. (\fE elfoeiaun < Of r election < L electio. 
o choice, in lUSd, the election of believers: see £l£Ct| 1 a choos- 
ing or choice z a) a choosing or being chosen for office by vote 6 > a 
voting, as in a municipality, go some proposition, issue, etc. 3 
Thtof. Vhe a election by God of certain people for solvation and 
rlrrnal life 

electioneer 14 lek'sha nir* to W. to canvass voces Tor, or other- 
wise work for the success of. a candidate, political party, etc in on 
election — *4eotloiV«er*er n. 

elective \e lek-tiv, j.j a*. 1MB -c LL etecuvu*} \ a) Wind by 
election Tan elective office/ 6) choaen by election; ekctod 2 of or 
baaed on election 3 having the power to choose 4 thai may be 
chosen but U not required; optional 5 fNow Rarel having or refer- 
ring to a tendency to aiiract or combine with certain aubdtancea in 
preference to others —»n. an optional course or subject in a school 
or colic?* curriculum — executively adv. 

elector le tek'tnr, i>) n. (ME «(eciour < L uletfufl 1 a person wl>o 
electa; aperir a qualLfled voter 2 a member of the electoral college 
3 f lr*n*|, gf Qer KurfWrU, lit,, Chousing prince | [uvuully £-1 any of 
the German princes of the Holy Romnn gmpiFe who took pan in 
the election of the emperor 

electoral <* lek'tar at i-; oftm elek tdrtl, i lofc'*i *ri/. 1 of an 
election or electors 2 made up of electors 

electoral coMege lo^eji E- C-l -an assembly elected by the voitrrs 
10 perform the formal duty of electing the presio'enL end the vice 
provident of iho United Slotea: the electors of each state, equal in -. 
number to its members in Congress, are expected to cast their 
voice for the candidates selected by the popular vote in their Haw 

elec-tor-ate <e iek'tar it, i-j n. (ML eiweeomtua} 1 el) those quali- 
fied to vote in an election 2 the rank or territory of on elector in 
the Holy Roman Empire 

Electro le lek'tra, i-j n. (L < Gr Eitktro, Ul, shining- one; aee 
electric) O, Myth, a daughter of Agajnemnon and ClytcmncKira: 
she encourages her brother, Orestes, to kill their mother and their 
mother's lover, who together m ordered Agamemnon 
EleCUe Complex |Obs.| Paythtannlysta the unconscious tendency' 
of a daughter to be attached to her father and hostile toward her 



mother cf . Oedipus complcx 

elect ret (e lek'trit. -tret*. l-> n. any of carta ip aoli 



dielectric 
ng melted 



materiala that have ■ permanent electric charge after 
and resolidified in a atrong electric field: used in ulophones, micro* 
phone*, etc. 

electric (e lek*trik, i.i aoj. |ModL tbttrfnt* twined. 1600. by WO- 
liR/n Cu-HKRTI, lit., produced from amber bv- rubbing < ML gf 
amber * Leteztrum. amber, c»eetrum < Qrlttftron. akin iq ilvktur. 
<hining ( che «un <?1 1 of, chArfted with, or conducting cJeetricicv 
/an ulttttir win) 2 producing;, or produced by, electricity /on Wee 
trie generator; 3 operated by ulectricity fan e/ecfric iron/ « using 
electronic amplification; BBia of certain jnuateat instruments fe/cc 
trie guitar, baas, etc.; 5 very tense or exciting; electrifying 6 des- 
ignating B color that ifi very bright or metallic Jrlectric blue/ — n. 
train, car, etc. operated by electricity 

electrl-cah-tri toD aetf. 1 ELECTRIC 2 connected with the science 
or use of electricity fan etectneal engineer/ 

eleC'trKflHy i-tri kal e) adv. by or with etcctricily 

efectrlcal storm UnrormaJl a thundemorm, eep. one «ith a great 
deal of lightning; sometime* called electric storm 

electric arc arc (sense 3) 
^electric Chair 1 an apparatus in the form of a chair, used in 
eUctrocuting persons sentenced m death 2 the death sentence by 
electrocution Often preceded by the 

electric eel any of a family (Electrophoridae) of large, eel-ahaped 



cyprinoid flehoa Of N South America, having special yftfunt? that 
can give a^'ere electric ahock^ 
-electric eye PHOTOBl.KcT*IC Cjeij. 

electric field the electrically chargud reprion uf *pnpt* surryun^hn^ 
an electrically chiir^ud body 

electric furnace u furnm-r lunled to high (cmpertuuriH by :iii 
electric currcni, used in anitflnnir, meltin« metal*, sin-1 making, 
manufacturing carbide*, etc. 
■elec tri cian 1 61ek irish'on; e lek'-. i*> n. a person »*ho« work iii ihi- 
censLruciion. repair, or installation of electric tipparam* 
electricity ie1ek trie'* te; e k»k'-, i-j n. (see fiLtVTiuvfi i a prap. 
erty of certain fundamental purtictes pf nil matter, as elcctroiu 
tnegntive chargeal and protons or positrons (positive charges* ihui 
hnvc a force Acid associated with iht>m und that enn be K«.*purn(ed 
by the expenditure or enerjey- ulectrirhl churue can bv ^cnrr.iicd by 
friction, induction, ur thetniL-al change mid is innmr«*sivd by .in 
accumulation ur electrons on nn uiom or body, const (Cutii^ ;t n*«A- 
tive charge, and a loss uf elect rone. conetituiin£ a cui'respuudiiitl 
punitive charge 2 a t un olet'inc current isee CthKES*!. n. 2> d' tin 
electric charge isee chamuk, n, I, 3 the branch of phvdicd deal- 
ing with eleetruaty A electric current supplied OS R public \itilil> 
for lighting, heating, etc. 5 strong emotional tonsioi). excitement, 
etc. 

electric needle a hlgh-freuueno Otoctrode in the form of it needle, 
used in Surgery io C0Uteri2e tissue 

electric ray any of an order iTorpcdinirormeai of iartii&?ii:uu:* 
Hahes with special organs chat can produce strong eleetrtcul dis- 
charges used to paralyze ur sLun its enemies or prey 
electrify <S lek'tra fi', io vt. -fled*, -.ty ing 1 to charge with 
electricity 2 to give an electric shock to 3d give n shuuk of mxluv* 
mem to; thrill 4 to equip fur the use of electricity; provide with 
electric power — eleCtrl fl'. able ad/.— eleC trl-fl-ca' tlon n. — eleC 
trl-*rer n. 

elec tro te lek'trC. i-i n.. pi -tros' |< Gr i/ta/nm twixh s^iWv of 
ModLr/ecrWcus): sse KLfiCTWCB a/iorf for KLEiTkoTVkK 

electro- le lek'tro, *trb\ j-j combining form i electric fWec/rimioy- 
nclj 2 olectrically fef-eti-otUtvt 3 electricity fekrtruatatiraf 4 f\ec 
irolyaiB feleetrodepa***) 

electro eCOUS tlC* le lek'c/o a koWtika. i-ia. a brunch of aeousiics 
thot deals *ith the conversion of sound into electricity and s'icr 

versa, aB In a microphone or a speaker ^ieCtrOraCous'-lic adj. or 

electro- acous'-iJ-cal 

efectro>anary$l5 t-o nal'a sis? n..pf. -ses 4 t-sex'i a chemical analy- 
sis of an electrolyte by menns of electrolysis — electro- an'a'tyfV 
1-an'e lit'ik/ aoV. or electro-an a lyi'i cjI 

electro-Car dld-gram t.khr'de e gram*) n. a graphic trneing dhow- 
ing the variaiiona in electric force which trigger the contraction* of 
the heart: it is used in the diA^nosta of henrt disease 
electro*car*cflo*Qraph t-kar*de a grafi n, an matrument Tor mak. 
ing an electrocardiofifram — etecrtrevcar'.dlO'Oreph'k aoV. — eleCtro- 
Car'-dlD-ciraprrl'cafh/ airV. — electro-car' dl-ocj' ra phy i-tvg'ro fe» n. 
electrO'Chem-ls-try i-kem'ia trei n. the science that denls with 
the use of electrical energv- to bring about a chemical reaction or 
with the generati'un of electrical energy bv mcon* of chcmiC.il 
action _«ler.f ro^henYl.caJ 9<tJ. — etaTro-chem'l-cally *dv. 
eiectro'con-vtil sive therapy i-kon vuVaWt eLELtitOsjiov k 
THEHa?\" 

•^electro-cute <e lek'tro k^voot' r i.lvr. -cuted, -Wing (ELECTRO- * 
(EXEICWTEl to kill With « chai^O Of electricity; specif., lu execute in 
the electric chair — ele<'-tfei-eir*.tlon n- 

eiec trode te lek'trod'. i-i n. Ielkctriok * -ode 1 ! any terminal 

that conducts an electric current into or away from variou? con- 
ducting sabaLanccs m o circuit, as the anode or cathode in a bat- 
tery or the Carbons, in an nrc lamp, or that emita. collects, or 
controls the flow of electrons in an electron iuIk>. us the CiMhode. 
plate. Or grid 

electro -deposit ^ lek'tro de pflz*it, i-: -tre-/ vt. to depojU in oietal, 
etc.; electrolytleaUy —n. a deposit mode by nn electric current, as 
in electroplating — electro dep*o sr , -1lon l-dep\i xish'ant n. 
electro-dialysis (-di al'a win., tit. -ses' t-afrx*> a tvpe of dialysis 
in which undeelrcd tuns are removed from solution by meant* of a 
direct current passing between t*u electrode*, one ou each side uf 
the membrane 

electro-cry*nem*ics t-di namtksi n. the brand* of phytic* dealing 

with the pfaenuntiffiuk of ulvCtrit currents and uoaociatL'd ntuKnenr 
forces — eleCtro'dy-nam'k aoy. — elertm ay nam'i caily *4v, 

electro-dy na mom eter i-JPiu mam'al «r> n. an insirumem in 
which the magnetic forvos between two ports cf die same circuit 
are uaed Tor detectini: or inpnsuring nn electric eurront 

electro-en-cepha-lO'gram i-en st'fo io grom'j n, jKi.Ktfuu- - 
£\'Ckphauj« ♦ -c^VMf r graphic tracing of minute voltage chnn*« 
reauliing from bioelectric activity in the brain: abbrev. EEC _ 

elecUO-erl Cepha-lO' graph (-on sero 1» graH n. an instrument 
for making eleciroencepluilograms — electro-cn'ceph'a-lo'grapmc 
ad/. — clectrq-en-teph^ log' ro phy <^ Ido^re re J n. 

electro form*lng te lek'tro for'mirj, i-i n. the production or repro- 
duction of articles by the electrolytic depvyitiun of a metal ou a 
conducting mold 

electro -hy-drau-Hc te lektrd hi drolik, i-: .tro-j adj. designatiflfi 
or of a orocesa Tor convening electrical energy to nigh 'pressure, 
mechanical Bhock waves by the discharge of a high-voltage arc 
under the surface of a liquid medium: used in mccnl shaping, 
breaking up rock, etc. 

electro jet te lek'tro jer. i-: -tro-j n. u no mm. high* velocity « re tun 
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Electrochemistry 



From Wikipedia, the free encyclopedia 
(Redirected from Electrochemical) 

Electrochemistry is a branch of chemistry that studies chemical reactions which 
take place in a solution at the interface of an electron conductor (the electrode, 
composed of a metal or a semiconductor) and an ionic conductor (the electrolyte), 
and which involve electron transfer between the electrode and the electrolyte or 
species in solution. 

If a chemical reaction is driven by an external applied voltage, as in electrolysis, or 
if a voltage is created by a chemical reaction, as in a battery, it is an electrochemical 
f^ctio^.phemical reactions whereielectrons are transferred between molecules are 
called oxidation/reduction (redox) reactions. In general, electrochemistry deals with 
situations where oxidation and reduction reactions are separated in space or time, 
connected by an external electric circuit to understand each process. 




Contents 

^ ■ I History 

■ LI 16th to 18th century developments 

■ 12 19th century 

■ 1.3 The 20th century and recent developments 

■ 2 Principles 

■ 2.1 Redox reactions 

■ '22 Oxidation and reduction 

■ 2.3 Balancing redox reactions 
: (l ' r ' -'2.3.1 Afcid medium 

i . ' •-.j.2J:2 Basic" medium 1 
■ 2.3.3 Neutral medium 

■ 3 Electrochemical cells 

■ 4 Standard electrode potential • 

■ S Spontaneity of Redox reaction 

■ 6 Cell emf dependency on changes in concentration 

m 6.1 Nernst Equation 

■ 6.2 Concentration cells 

■ 7 Battery 

■ 7.1 Dry cell 

■ 7.2 Mercury battery 
i 73 Lead-acid battery 

m 7.4 Lithium rechargeable battery 

■ 7.5 Flow battery/ Redox flow battery 

■ 7.6 Fuel cells 

■ 8 Corrosion 

■ 8.1 Iron corrosion 

■ 8.2 Corrosion of common metals 
m 8.3 Prevention of corrosion 

- 8.3.1 Coating 
• ■ 8.3.2 Sacrificial anodes 

■ 9 Electrolysis 

. « 9.1 Electrolysis of molten sodium chloride 

■ 9.2 Electrolysis of water 

• 9.3 Electrolysis of aqueou3 solutions 

• 9.3.1 Electrolysis of a solution of sodium chloride 



English chemists John Daniell 
(left) and Michael Faraday 

(right), both credited as 
founders of electrochemistry 
today. 
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> kmlc Medical Dictionary r , ^bjm^^^^^^^^^^h 

Kir>a'« m«dic«i iibnry lei ectra chemical \ C t%~»% f ^^ 

rtitp:r/Mw.Mni».6an I 1 ^^^^^^^^^^^^^^ 

0 Medical dictionary 0 Dictionary llnkout [3 Medical abbreviations 0 English dictionary 
0 KMLE Web definitions 0 KMLE Web search □ Journals(Pubmed) □ Drug search 

Links About 

Parasites in Humans Medical Dictionary Mfldlgj P'«fti<?"?nr 

Doctor explains how to cleanse body of Everything to do with Wedlwl Dictionary Items. MedlcaJ Dictionary with Glossary Find all 

parasites & worms. See pnotos! Ydhoo.com Medical DaFlnldons 

www.gcnm.com/parasltes-worm5 M cdic* I- Diction A ry- Free. COiti 

Adit* Google 

Results for the search term "electrochemical". Press the TAB key while viewing any portion of the results to search for another 
term. 

Did you mean: gjejfr&c&eMs^ 

Pronunciations(American Heritage Pronunciations) Copyright info : 
Match : i*': electrochemical cell 
Similar life No results 

American Heritage Stadman's Medical Dictionary Match-Search Copyright and licensing information Pronunciation 
Key Results:: 1 Page: 1 

e-lec-trochenvi-cal (T^k«tr5-ke*nvT-kal) 

electrochemical: ad J- 

Of or relating to chemical reactions brought about by electncrty; 

galvanochemical. 

American Heritage Stedman's (Medical Dictionary Similar-Search Copyright and licensing information Results: 0 
Page: 1 

MeSH(Medlcal Subject Headings) Match-Search ( http://www.n1rn. rwh.gov> Results: 0 Page: 1 

Nle5H(Madlcal Subject Headings) Similar-Search rhtt D://www.nlm.nlh.gov> Results: 0 Page: 1 

External LinkOut - stadman's Medical Dictionary Match-Search ()mtibem^Wlmw^m) Results: 2 Page: 1 
electrochemical; O View in internal box in current window View in new window 

electrochemical gradient O View in internal box in current window View in new window 

External LinkOut - Stedman's Medical Dictionary Similar-Search (http://www.stedmans.com) Results: 0 Page: 1 

External LinkOut - CancerWeb Medical Dictionary Match-Search (hftpV/cancerweb. ncl. ac. uk/omd/) Results: 4 
Page: 1 

electrochemical: O View in internal box in current window View in new w indow 

electrochemical gradient: OView in internal box in rairrent window Viewjn ,ne^yffliig£w 
electrochemical potential: B VIew in internal box in current window View in new window 
electrochemical sensor OView in internal box in current window View in new window, 

External LinkOut - CancerWeb Medical Dictionary Similar-Search (htt p://eancerweb.ncl.a c.uk/omd/) Results: 0 
Page: 1 

External UnkOut - Merriam-Webster's Medical Dictionary Match-Search (hrtp://www.nlm.nih^ov/medlinftplus) 
Results: 2 Page: 1 

electrochemical: O View in internal box in current window Vjeyy jn A^ypylhcjow 

electrochemically: O View in internal box in current window View in new window 

External LinkOut - Meniam-Web8ter"s Medical Dictionary Similar-Search (http://www. nlm.nih.gov/madlineplus) 
Results: 0 Page: 1 

External LinkOut -MedicmeNeLcom Medical Dictionary Match-Search (httpj/ZttW^^ Results: 0 

Page: 1 

External LinkOut - Medic In eMet com Medical Dictionary Similar-Search (http://www.medicinenat.com) Results: 0 
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Electrochemistry is an important component of a senerel chemistry 
course since it is one of the most important interfaces between 
chemistry dnd everyday life. Every time you start your car, turn on 
your calculator, look at your coital watch, or listen to a radio at the 
beach, you are dependins on electrochemical reactions. Our society some- 
times seems to run almost entirely on batteries. Certainly the advent of small, 
dependable batteries along with silicon-chip technology has made possi- 
ble the tiny calculators, tape recorders, and clocks that we take for granted. 

Electrochemistry is important in other less obvious ways. For example, 
the corrosion of iron, which has tremendous economic implications, is an 
electrochemical process. In addition, many important industrial materials 
such as aluminum, chlorine, and sodium hydroxide are prepared by elec- 
trolytic processes. In analytical chemistry, electrochemical techniques em- 
ploy electrodes that are specific for a given molecule or ion, such as H* 
(pH meters), F", Cr, and many others. These increasingly important meth- 
ods are used to' analyze for trace pollutants in natural waters or for the tiny 
quantities of chemicals in human blood that may signal the development of 
a specific disease. 

Electrochemistry is best defined as the study of the interchange of 
chemicdl and electricdt energy. It is primarily concerned with two proc- 
esses that involve oxidation-reduction reactions: the generation of an elec- 
tric current from a chemical reaction, and the opposite process, the use of 
a current to produce chemical change. 



17.1 Galvanic Cells 

Cell Potential 
17.9 Standard Reduction Potentials 

17.3 Cell Potential, Electrical Work, 
and Free Energy 

17.4 Dependence of Cell Poteniral 
on Concentration 

Concentration Cells 

The Nemst Eaudtion 

ion- Selective Electrodes 
* Calculation of Equilibrium 

Constants for Redox 

Reactions 
175 Batteries 

Lead Storage Battery 

Dry Cell Batteries 

Fuel Cells 
17.6 Corrosion 

Corrosion of Iron 

Prevention of Corrosion 
17 7 Electrolysis 

Electrolysis of Water 

Electrolysis Of Mixtures of 

Ions 

17.8 Commercial Electrode 
Processes 

Production of Aluminum 
Electrorefimng of Metals 
Metal Mating 
Electrolysis of Sodium 
Chlonde 



715 



PAGE 19/24 * RCVD AT 5/12/2008 2:56:16 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-5/5 * DNIS:2738300 * CSID:8188332065 1 DURATION (mm-ss):04-10 



or electric enrrgy thai girdles the e«rth in the ionosphere above the 
mpgneitc equiiim* nnd near the auroral displays 
electro ki net ics «o lek'tro ki net'iks. k -traO n. the branch or 
clpclTTxU'nArtiiCf dealing wilh electricity in mnlion. or electric cur* 
rents: cf. rXFJ"mn?n"ATirp 

elec-trolo-gist i&'lck traTo jiel: a lek'., i-» n. a practitioner or EUfif- 

rRPl.Y5t5 'wnM 2i 

electro-lu-minescencB te lekirt loonw nee'an*. -tre-i n. the 
pmwiion of mid liphl by certain substance* when acted upon by an 
Alternating rlcetriC Refd — *»«trO-lU'-ml-n«'.c«nt ad/. 

electrolysis ie1ek irfil'i fti*. c )ck\ M n, lELECTUO- * -LYfiTSl 1 
tho Hurnmpoailion or nn electrolyte by the actio* or an electric 
current nasdnB through it 2 the removal or unwanted hpir rrtm 
ihe bndv l>v de*lr<rWng the hair roota *ilh an ekctnncd needle 

etectro-'lyte '0 Ick'tro lit', i-! -tr0-> n, |r r Lrjrmo- * •LVTIS*] any 
chemical compound thru icniic* when molten or m *olucton. 
nilnwuip n to conduct cleetrieity 

electro-lytlc <c Ick'tro lit'ik. k -tr.>-» acy. 1 of or Produced bv 
elect mlvsM 2 r*r or crmtaininic nrt elcclrolytc — elertro-lyrKaiiy 
atfw. 

electro lyze c lek'tre l»\ -ira-» vt. • ly«er\ -IftAng to *uhjcct 
io. f*t decompose by. electrolyris 

electro-mao-net (e lek trO mog*nii. I-: -tr*-> r». a soft iron or ateoi 
eon? surrounded by a coil of wire, that temporarily become* a 
magnet vhni on electric current hWe through the wire 

electromagnetic <e lek'Lro dur net'ik. i-. -tra.i adj. of. produced 
b%\ or hnvjftp to do with elect roroagnoti Em nr an elect romagnd — 
electro-meg-netl-tally jrfv- 

electromagnetic Interaction 'or force! Parttde Fhynnm 
relatively long-range interaction between elementary panicle* 
reciting from Iheir electric and mapneiic fielda. responsible for 
molecular Mructurc. chemical reaction*, and other elec tram a gne tie 

phenomena'. *ee I*TKONr. IXTKHACTION-. SVF.AK INTERACTION 

electromagnetic: spectrum the wn»p tolerant of frwjueneie* of 
electromagnetic w»v*e from the lo~c*t to the highest, including in 
crrirr. radio, infrared, viable light, ultrnviolrl, \-rny. and gamma 
ray wave* 

electromagnetic wave a wave propagated through *pnee or 
wilier bv wcillatinn clretrir and mapneue field*, m a vacuum u 
Lrnvcl* ai the speed nf liKht 

flleCtfO-mag j net-ism MnaVn^ tu'ami n. 1 magnetism producerj 
b%- an electric current 2 e> the interaction between a magnetic flcld 
and an eleclrk field b\ the phenomeTia produced by rech an inter- 
ncuon 3 the branch or physics that deala wjth cleetricit,v and mag- 
netism 

electro mechani cal (-m» kan'i kal» mdf. iwnfifnatlng or of a 
oicchnniml device or operation rhat i* activnted or reeulated by 
rlectnciiy 

electro 

ha vine 

#mellin 

y\* by electrnltri? ( 
elec trom e^er ir'lck IrSm'et ^r. e lek'-. i-i n. 1 v drv-'ce Tor 

doteainsr or mee*urin* difTorenceft of polontial I by menna or electro* 

«ntic force* 2 an r.5lK* circuit arToncoment formeaeunng differ. 

encca of pnlontin] without drawing appreciable current 
electro mo tive? 1e lek'tro mot'iv. i*: >tr*-» M0. 1 prodwnn|r an 

rjlecinc cvrrenl ihrOugh eliffarencea m polenlia! 2 relating tn 

HeclromOtive rOfTG 

electromotive force the rnrcc nr electric preaeuro that cnu«a or 
lend:* V* canFe a current 10 flow in a circuit, equivalent to ihe 
potential difference between the terminal* and commonly meas- 
ured in volte- abbnfv. E. StfF, or cm/ 

electro- myo-greph i-mt'a arnr, -mi'o-i n>. an instrument thai dje- 
plov* nnd n*cnrda a graphic tracing <*lertramjrogram> or the 
r-.m'ne i^trt*rr rhangra in rnuEde tiwuc. used in ine fnngno»ia oi 
" ii;ti«le""and nerx'e rtinordrn*. ihe t raring if made audible by eon* 
nesting the vdufl* to a pp^nker "-eleclro'rm/'O'Qraphlc aoy. — 
eleeTro.myog'.rJ.phy i-ag'ro Tei n. 

electron it Ipk'tran*. i-; airy, -tran' n. (Mined 1 1891 1 by G. I- 
^lonev • 1S2R-191 1 ». lr physiciCT < ELECTwiC^ * -OM Pflrncfe Pf>y*- 
tft the liphiefil elementary particle wUh .an electric charge, it ij a 
lepton wUh a mrpaiivc chBTga of c 1.602 v 10 coulomb and a 
rcSi mas?, ore. 9.103 V lO 3 ' V ,c - 0.5 U MoVteJfc which IS c n* W 
iho mn^ nf« proton: ordinarily nn atom has the aame number of 
necativ-e electron* n round the nucleus a* the number ot pccitive 
prfltons in the nudeua: sec also positron. NECATRON 

electro Peg a -tive «e lekarO neg'a tiv. i-i .tra-\ao7- t having a 
nrgniivr rlrctHcal charge; tending to niovc the poaitive e co 
trodc nr onnrir. in *lectroly«if 2 havinK the ability to attract elec- 
xron»l eop in fnrminK n cliertiicftl bond —ft. an eleeironcgaitvr 
to balance 

electron gun ihe pnri of an electron lube, e*p. a cathode-ray tunr, 
that emit*- acceleratea. anrl cnotrol* a beam or electron* 

electronic «e1ek teftn'ik, e lek'-. hi o/eo ej'ek-)**;. 1 of or having 
\n *\r> wijh clpcironi* 2 ftpemting, produced, or done by the action 01 
clcdren.-f or otheT carrier* in »em»conductor«. vacuum tubes, etc 3 
rarried on b* or making use of electronic equipment felccirantc 
baukmc ••urVmnir journalism/ -^elec tron'l'calry *pv. 

electronic mail K-MaJL »*en« I » 

electronic music muaic jo which the Rounds ore nngiaaied. 

orcani^rd. or altered by electronic device* 
•electronic organ a mu>ical mstrumenL wiih nconaole hkt tnni oi 

a pipe organ, but producing tone* by me ana of electronic 



459 electrokinetics / electrosurqery 

electronic publl^hino the publishing of information, books, etc. 
in a format acccwible by eompwter , 

elec-tron k* »-il«« *- tHe science that deaU with the behavior and 
control or electrons In vacuums and gases, and with the use of 
electron tube*, photoelectric celU. transietorj, etc. — pt.n. elec- 
tronic equipment, system*, etc. 

electron lens a configuration or electric or noetic n * ld *' °J " 
combinaUon of both, thai aerves to focus or deflect an electron 
beam, as in an electron microscope 

electron microscope an instrument that focuses n beam or elec- 
tronF on an object, ufling oleetrie or ^^^SS^SitS^JS!: 
enlarged image or tho object on a ftuoreecant «re*n pnoto^prnc 
plate, or cathodeTey tube: specir,. auch en iiwirumenV in whi cn tne 
fcam or electron* pa«« directly through an ^^J^J^ 
and forma a vwoHliniBmtonBl image; It I* much mOr* Powerful than 
S3 nptiwl I microaccpe: cr. STANXlNO B1.WTROK MICROUCOPF 

electron multiplier a dwiee that amplifies a atrcam *^l&rm 
bv cnuning U to strike eleetrodee ot j?ucc«aajv/Gly higher potentials, 
secondarv electrons produced at each electrode increase the quan- 
liW or electrons in the stream . 

electron optics the branch of electronic* having to do withi Lho 
focusing and deflection or bcama Q f electrons by mean, or electric 
and magnetic fields, which act upon ibe beams m the eame way 
that lensc* act on light rays 

electron telescope an iiwlnimcnt umng a cathode-ray tube to 
rorro a vunble image of infrared rayp brought into rocus Tram a 
distant ohiect by optical lensep 

electron tube a coaled tube, yaually or glass, containing o 
vacuum or a gas and oloclrodca thai are connected to pinlikc ujra,i- 
nals that protrude rrom the base, used as a plug-m component in 
an electronic device ui control the now of electrons 



ro-mel-aMurgy l : iuet f * lvr*je» n. the branch or meinllu tgy 
ie to dn wiih the use nf electricity, or for producing heot m 
inc. retining. etc., or for refining, plating, or depoaitmg met- 



iron WIinf unimpeded throuSi a polenlial difference of nj« vo 
t fl04 x l8• ,,, joule: abbrev. *V; 0 rten wntwn elet'-tron-vorr n. 
electron- voir 



electron volt a unit of energy equal to that attained bgin^ 

1. or 

eiectro.op.tlCS le lekv6 ap'tika. i-; n. the technology IhfttUah 
«vith the produerion, conlroL and detection of light b>- electrical 
device* -ilectro-op'.tic any. or eleCtrtK»p'-tl cal -eleCim op'-d. 
catry atfv. . t , 

electro-OS-mo-SiS t.da mtfw, «ax-i n. osmoRi* through a mem- 
brane thai is caused by the action of an electric field, usually »xh 
a Acid generaled bv two electrode?- nne on each side of the mem- 
brane — «!ec"tro-os-mor 4 k: imaVik) aeV. 

electro-phlllc (.fll'ik) ao7. dcmgnBimg or of a chemical, ion. etc. 
that accepts additional electrons. 

electro pho-re sls t-r* njVn) />. IModL < elkctro- <■ jcataipho- 
RESRSl the migration of charged colloidal particles or of mnlactiles 
through b fluid or gel subjected u» an electnc nnld -eieOtro-Pho- 
ref 1c t-fa rettkl Bdl. 

elec-tTOphO-rus (e'lek Lrara rw: e lek'-. i-' n.. vl. -rl '-rli BModL < 
elettho- A Gr -pAoros. bearing < nnemn. DEAK'I an apparatus 
conaisting or an insulated reein diak and a metal plate, used m 
generating »Utie electricity by induction 

electwphysl.ol'Ogy ra lektrd firs al'e je. i-: -tra-i n, 1 the study 
or the electrical pwpertiea of living ce ll« 2 the study oj the prtduc- 
tion or electric eurrenuv by living organiamB ^lec;-tro ptiyl ie>- 
loo'l-cal t-fii'e a laj'i kaH acV- ^ertro-phyvl ol'o ulst n. 

electro plate <e lek'tro plat*, i-: -tra-i vt. -piarea. ..piar-tno to 
depoait a coating nr metal on by clcctrolydui 

electro posi-tlve re lek tro pBi'o tiv. j-> «o7. t havmg e positive 

electrical chorgc; tending to move toward the negative rleCtrOd«. ar 
eathode. in electrolvFif 2 havui* the ability to gtvn up electron!. 
t*p. m forming a chemical bond —ft. an olectropo»itive auhataneo 
electro scope ie lek'trft sk«p'. i-: -tra-i n. an 

in^lrument for delecting v er y ema» eharge& 

of clectTieitv. electric fields, or radialion: M 

can indicate whether they are po»mye " 

negatrve. aa by the divergence of electncRHy 

charged jtrips of gold leaf: when fitted with 

optical meanB for Quantitative obFervauon or 

the divergence, an electroscope wrves aa an 

electrometer — etexTO-4cop r lc<-akApW ad/. 
electro-Shock therapy <-ahak ) a form of 

»hock therapy in which electric current is 

applied to the brain; see alao shock therapy 
electrO-Stat lC leVtrO atat'ik. i-: -tra-i atfj. 

1 of or having to do wilh electros tatice 2 deB- electroscope 

itrnaiing or of a speaker in which electric 

rnrce i» applied to metal platea. cau*mg it dia- 
phragm expended between them to vibrate 

electrostatic generator a generator which produces high-volt- 
age electricity by electrostatic induction: sometime* used tn accel- 
erate charged particle* for nuclear reaction* 

electrO'StaMcs f-sutlka) n. the brnnch of elcetrwiwgnctic theory 
dealing with electric charge* at real, or static electricity: cr. 

EI.ECTROKJNIOICS 

electrostatic units the*v»teih of COS clectnc and magnetic unit* 
that <u>*ig«a the value of one to the dielectric constant or n vacuum 
electro- surgery i-aur^ar M ft. the use nf electricity m surgery . nf 
in cauterizing 

See the inilde front coyer for pronunciation Inrofrnatlon. 
The symbol * b used to mBrH temw or American origin. 




electro- stat'l-cally 



1 
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Bose* Official Site 

Award-winning products from the most respected name in 
sound 

www.Bose.com 
Electronic 

10.000+ Electronics Choices. Save on Electronic! 

BizRate. com /Electronics 
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Links 



Dictlonary.com Unabridged (v h I) - Cite This Source - Share This 
e • lec-tron-ic O 1$ [Mek-tron-ik, ee-lek-] Pronunciation Key - Show IPA j 
Pg ortyn elation 

-adjective \ 

1 . of or pertaining to electronics or to devices, circuits, or j 
systems developed through electronics. 

2. of or pertaining to electrons or to an electron. ; 

3. (of a musical instrument) using electric or electronic means to j 
produce or modify the sound. j 

4. of, pertaining to, or controlled by computers, or computer 
products and services. j 




[Origin: 1 900-05; electron + -ic] 

—Related forms 

e-lec tron l-cal h/. adverb 

OlcTionary.com Unabridged (v /. 1) 

Based on the Random House Unabridged Dictionary. & Random House, inc. 
2006. 
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Am eri can H eritag e Di ctionary - Cite This Source - Share This 

e-lec-tron«ic 0 4$ (T-lek-tronTk, e'llk-) Pron unciation Key 
adj. 

Of or relating to electrons. 

Of, based On, operated by, or otherwise Involving the controlled 
conduction of electron* or other charge carriers, especially in a 
vacuum, gas, or semiconducting material. 
Of, relating to, or produced by means of electronics: electronic 
na vigation: electronic books. 

Of or relating to music produced or altered by electronic means, as by 
a tape recorder or synthesizer. 

Of, implemented on, or controlled by a computer or computer 
network. 



1. 
2. 



3. 



4. 



5. 



e lec'tron'l cal ly adv. 
(Download Now or Buy the B ook) 

The American Heritage* Dictionary of the English Language, Fourth Edition 
Copyright & 2006 by Houghton Mifflin Company. 
Published by Houghton Mifflin Company. All rights reserved. 



Computer 

Shopping Deals on Computer Products Low Prices On 
Computer. 

shopping, yahoo, com 



WordNet - Ojejhis Source - Share Th is 
electronic ~ 

adjective 

1 . of or relating to electronics; concerned with or using devices that 
operate on principles governing the behavior of electrons: 
'electronic devices" 

2. of or concerned with electrons; "electronic energy" 

WbrdNet 0 3.0, 09 2006 by Princeton University. 



Kernerman English Multilingual D ictionary (Beta Version) - Cite This Source ■ 
Shar e This 

electronic 1 [elektronik] adjective 
worked or produced by devices built or made according to the 
principles of electronics 
Example: an electronic calculator 
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Arabic: tyjjty 
Chinese (Simplified): uj^j 
Chinese (Traditional): 

Czech: elektronlcky 
Danish: elektronlsk; 

elektron- 
Dutch: eiektronisch 
Estonian: elektron- 
Flnnish: elektroninen 
^nertcVr.electronique 



Japanese: %r$-0>\ 
Korean: &*H$*i)B.\ 
Latvian: elektronisks 
Lithuanian: e/ektxonfnls 

Norwegian: elektronisk. 

elektrdn- 

Polish: elektroniczny 
Portuguese (Brazil): eletr&rjieo 
Portuguese (Portugal): elect rq n i co 
Romanian: electronic 
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German: 
Creek: 
Hungarian: 
Icelandic: 



Indonesian. 
Italian; 



eiektronlsch 

nXeKTpovikdc; 

elektronikus 

rafeinda-, 

rafelndatseknl- 

, raft^knilegur 

elektronik 
electronico 



Russian: 
Slovak: 
Slovenian: 
Spanish: 
Swedish: 
Turkish: 



3/l€KT0OHHblM 

elektr<fnicky 

efektrpnski 

electr6nico 

elekuonisk 

elektronik 



electronic 2 [elak'tronik] adjective 
concerned or working with such machines 
Example: an electronic engineer 

Arabic: ^j^) 
Chinese (Simplified); t&TflfcM 
Chinese (Traditional): VS.=?&m 

Czech: elektronicky 
Danish: elektronikingeniar; 

eiektronlk- 
Putch; elektronisch 
Estonian: elektroonlka- 
finnish: efektroniikka- 
French: Electron icien 
German: Elektronik-... 
Greek: qXeirrpoviKoq 
Hungarian: e lekt ro n Ikal r 
elektronikus 
Icelandic: rafeinda-, 
raftekni- 

(ndonesian: ahli elektronika 
Italian: elettronico 



Japanese: 
Korean: 
Latvian: 
Lithuanian: 
Norwegian: 
Polish: 
Portuguese (Brazil): 
Portuguese (Portugal): 
Romanian: 
Russian: 

Slovak: 
Slovenian: 
Spanish: 
Swedish: 
Turkish: 



ele|ktronu- 

elektronikos 

elektro- 

elektronik 

i 

el^tronica 
elect ronico 
electron 1st 

en Ieun &n m3w py K> mw w c* 
Ha: 3/ieKTpoHutKe 
elektronicky 
el^ktronskl 
eteetronico 

elektron-, elektronik- 
elektronlk 



See also: electron , electronics, electronic m ail 

Kernerman English Multilingual Dictionary (Beta Version), <© 2000-2006 K 
Dictionaries Ltd. 



The Americ an Heritage Science Dictionary - Cite This Source - Shar e Thi s 

electronic O (MSk'trdnTk) Pronunciation Key 
Relating to electrical devices that amplify and process electrical 
signals. Audio amplifiers, radios, and digital circuitry are electronic 
devices, o The scientific study of the behavior and design of 
electronic devices and circuits is called electronics. Compare electric . 

The American Heritage* Science Dictionary 
Copyright (£> 2002 by Houghton Mifflin Company. 
Published by Houghton Mifflin Company. All rights reserved. 



M^rrism- Wehst^r's Medical Dictiona ry - Cite This Source - ShareJThis 
Main EntrY" electron *"lc 
Pronunciation: i-^lek- ' cran-ik 
Function: adjective 

: of or relating to electrons or electronics — elec-tron-i-cal-ly /-i- 
(*-)lE/ adverb 
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Merriam -Webster's Medical Dictionary. ® 2002 Merriam -Webster, Inc. 
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